It is increasingly recognized that tackling land degradation through more sustainable land management (SLM) depends on incorporating multiple perspectives using a variety of methods at multiple scales, including the perspectives of those who manage and/or use the land. This paper reports experience implementing a previously proposed methodological framework that is designed to facilitate knowledge sharing between researchers and stakeholders about land degradation severity and extent, and SLM options.
Global environmental problems demand interdisciplinary assessment. Although this is now widely recognised by academics (e.g. Kates et al., 2002; Lélé and Norgaard, 2005) and policy-makers (UNCBD, 1992; UNCCD, 1994) , there is little consensus about how this can best be achieved. The challenge of marrying results about environmental change from different disciplines is further compounded by the difficulty of reconciling potentially conflicting perceptions among and between researchers and different stakeholders. This article will ask whether we can disentangle the complex arguments that characterise these complex relationships, to arrive at an assessment of environmental change that can effectively learn from these diverse forms of knowledge.
This challenge is particularly acute in the assessment of land degradation 1 . Land degradation is an anthropocentric concept that can only be defined in relation to the objectives of those who use and manage the land: "land degradation is contextual" (Warren, 2001:449) . For land degradation assessment to be accurate and reliable, it must therefore incorporate multiple perspectives using a variety of methods at multiple scales, including the perspectives of those who manage and/or use the land (Reed et al., in press ).
To address this challenge, Reed et al. (2011) 1 Land degradation: i) is a human-induced phenomenon that cannot be caused by natural processes alone; ii) decreases the capacity of the land system as managed to meet its user demands; and iii) threatens the long-term biological and/or economic resilience and adaptive capacity of the ecosystem. This definition is based on a synthesis of: Holling, 1986; Abel and Blaikie, 1989; UNEP, 1992; Turner & Benjamin, 1993; UNCCD, 1994; Dean et al., 1995; Kasperson et al., 1995; UNEP, 1997; Holling, 2001; and IPCC, 2001 . This methodological framework is now being applied and evaluated through the DESIRE project in 16 of the most degraded drylands of the world, representing a wide range of land degradation processes and environmental, socio-cultural, economic and policy contexts. One of these sites is Botswana, which has been described as "one of the most desertified countries in sub-Saharan Africa" (Barrow, 1991: 191) .
This paper for the first time reports experience implementing the DESIRE/WOCAT/LADA methodological framework proposed by Reed et al. (2011) , using the DESIRE study site in Botswana to critically evaluate its application. Elements of the framework have been tested elsewhere (e.g. Reed et al., 2007 Reed et al., , 2008 Schwilch et al., 2009 , but this is the first time that all the elements brought together by Reed et al. (2011) have been applied and evaluated. It starts by exploring the case study context, including an assessment of key constraints to sustainable land management. It goes on to describe the SLM strategies selected by local stakeholders for field trials, and the indicators chosen to monitor progress in their efforts to tackle land degradation. The paper ends by reflecting upon the practical challenges of applying the framework, in particular reconciling multiple perceptions of environmental change.
[ Figure 1 here]
Case study context
The Boteti study site is situated in the Central District of Botswana. Within Boteti, the focus is on the villages of Mopipi, Mokoboxane ( Figure 2 ) and Rakops (not in Figure 2) with an estimated combined area of 3,000 sq km. This study site is regarded as a The Boteti River spans two major ecosystems, the Makgadikgadi to the north east and the Kalahari System to the south-west and has undergone pronounced change over the last thirty years. Water from rains in the Angolan highlands pass through the Okavango Delta and reach the lower Boteti in the dry season, providing essential surface water and access to the surrounding forage (plains grasslands and riparian zones) for wild ungulates and domestic animals. As part of wildlife seasonal migration, zebra move from the Pans in the wet season to the Boteti River in the dry. About 80-90% mortality of the Makgadikgadi zebra population in the 1982-86 resulted from drought, partly exacerbated by competition with livestock (over 80,000 animals died). Other wildlife (e.g. wildebeest and hartebeest) and livestock suffered a similar fate.
A major grievance of the communities in the area is that they do not benefit from wildlife related tourism, but endure crop and livestock losses from wild predators. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1980s, the people converted the productive flood recession "molapo" agricultural system along the fluvisols of the Boteti river to the inherently more risky rain-fed production.
Since then arable agriculture has also expanded into grazing land to the west of Rakops and north of Mokoboxane slightly reducing land available for livestock and wildlife grazing.
Provision of water is by drilling boreholes, and farmers do not have exclusive rights to either water or grazing resources. However, farmers can apply for exclusive rights, and a block of leasehold farms are located south of Mopipi. These farms were allocated under the Tribal Grazing Land Policy of (1975) and the revised/new Policy on Agricultural Development of 1991 whose aim was to primarily reduce grazing pressure from the communal areas, improve grazing management and increase livestock production. According to the Botswana Poverty Map, the Boteti District population falls within the 40-50% headcount poverty level making it the third poorest region after Ngamiland west and Kgalagadi South Sub-Districts (CSO, 2008) . Livelihood sources in the area include livestock rearing, arable farming, casual employment, government support, formal employment, and gathering of veld products. Although hunting and gathering was an important source of protein and food for many households in the recent past, due to the drastic decline of wildlife populations at the end of the last century, pastoralism is now by far the most important source of livelihoods in the study area. The 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   6 agropastoral system and practice in Botswana separates crop fields and livestock completely during cropping season (October-June) and at night for almost the whole year.
Arable farmers who use cow dung to improve soil fertility let the cows graze in the fields for about six months after harvest. Even these however would still kraal their cattle at night to be able to get milk and protect them from stock theft and predators. Cow dung for bio-gas will be mainly collected from watering points and kraals. For these reasons there is no competition for cow dung.
Fishing, as indicated earlier, ceased to be an important source of livelihood in the late 1980s when the Boteti River stopped receiving water from the Okavango delta system. Although the floods have returned to the system today, fishing has been slow to re-establish. Livelihoods are supplemented by harvesting a variety of rangeland products, including building poles, thatching grass, firewood, wild fruits and vegetables, medicine and Mopane worms 3 . Although these products are used mainly for subsistence, Reed (2005) found that some families derived significant income, for example from the sale of traditional beer brewed from wild fruits. Reed (2005) found that thatching grass was increasingly hard to find in the study area and that firewood was a problem for families without access to transport. It was found in some workshops conducted under the DESIRE project that all other rangeland products have been commercialized to some extent.
Until the 1930s, the study area was sparsely populated and Basarwa (San) were the predominant ethnic group. The Bakalanga, who migrated into the area in the 1930s, are now the largest ethnic group in the area. Population density is still low (estimated at about 1 person per square kilometer). However, the population in the study sites grew For instance, in Mopipi 41% of women compared to 34% of men in this age bracket had never been to school (Republic of Botswana, 2004) .
Methods
The following text will describe the methods used to apply the framework described in Figure 1 , structured by each of the steps in the framework.
Establishing land degradation and SLM context and sustainability goals
Identifying system boundaries, stakeholders and their goals ( First, participatory methods were used to identify indicators that could measure progress towards sustainability goals, and that could be used easily by communities themselves. Trial SLM options at field scale ( Figure 1 , step 6): Although the most preferred SLM strategy was community game ranching, on account of affordability the land users settled for biogas production and use, with local cow dung as the main input to the gas production process (see section 4 for more details). The plan for implementing SLM options in Boteti therefore centres on piloting the impact of household biogas use on household fuelwood consumption and woody biomass conservation. This entails monitoring the rate of fuel wood consumption by a family utilizing biogas as the primary energy source compared to a control family of similar characteristics still dependent on firewood as the primary energy source. It will also be necessary to establish baseline information on current (i.e. pre-biogas) household energy options, fuel wood consumption rates, estimates of current (pre-biomass) standing woody biomass, as well as estimates of available feedstock (cow dung) for the biogas plant. Current household energy options were captured through 42 household surveys using a structured questionnaire, conducted during winter (July to September) of 2009. Fuelwood consumption rates were estimated from a 2-week monitoring and measurement of firewood supply and use using a spring scale for a subsample of surveyed families in Mopipi village. With regard to estimating feedstock for biogas production, two kraals (cattle-posts) were chosen to estimate dung produced by cattle over-night. Each morning, farmers usually allow their cattle to go out to graze leaving their calves behind. In the evening, when they return to the water point they are kraaled -although in good rainfall seasons many animals do not return to the water point but stay out to graze. With the consent of two kraal owners ten 'standard' fresh dung pats were weighed after night time kraaling over a period of three days. Assessment of woody biomass was made within a radius of 12 km from Mopipi using stepwise sampling points at distances of 2, 4, 6, 8, 10
and 12 km from the village. At each sampling point, a cluster of three quadrats of 50m x 10m each were located with the aid of tapes and ranging poles. Coordinates of each quadrat were recorded. A boundary of 100m between quadrats was allowed. Individual rooted woody species within the quadrat were identified at species level; their stem diameters (at ankle height) and woody biomass estimated via the related regression equations developed by Tietema (1993) .
Up-scale/aggregate biophysical and socio-economic effects of SLM from field to regional and national scales to further prioritise SLM options ( Figure 1 , step 7): Experimental work as done in the previous step can give valuable information to evaluate a technology, but cannot easily be generalized to a larger scale, nor can scenario analyses be made to answer 'what-if' questions. In DESIRE, an integrated environmental modelling approach was adopted to address these issues (for details see Fleskens et al., 2009) . For the case of biogas, modelling is focussing on the economic and environmental effects of widespread were estimated by participants in Workshop 2 (above). Potential collection sites for cow dung were assessed in relation to the demand for dung if all households would switch to biogas. The collection sites are assumed to be adjacent to boreholes, of which there are 378 in the study area. The price (transport and labour costs) for dung collection was explicitly taken into account. Moreover, a bi-annual maintenance of the biogas installation was assumed and estimated to be 5% of the investment costs. The economic life of the biogas installation was set at 20 years, and the discount rate for cost-benefit analysis was set at 10%, reflecting the local opportunity cost of capital. Importantly, biogas releases time (and perhaps financial resources) that would otherwise be spent collecting firewood. The cost of firewood is in the current analyses a model output, i.e.
the daily average household firewood requirements are priced at break-even point (using 10% rate of internal return).
The biophysical effects will be simulated with the PESERA model (Kirkby et al., 2008) . Biophysical models offer an opportunity to merge physical and social constraints on the production and availability of wood and grazing biomass. Once established, the model can be used to explore the spatial interaction between fuel demand, fuel production (biomass and dung) and land degradation under current and SLM practice. This modelling approach allows an assessment of the scale at which biogas offers resilience to the natural system with uncertainty in cattle numbers and rain fed biomass production.
Monitoring and observation of current rates and patterns of biomass removal (fuel and grazing) provide essential data when considering modelling the bio-mass balance for the properties, varying over the year. The distribution of daily rainfall totals has been fitted to a Gamma distribution for each month, and drives overland flow and sediment transport (proportional to the sum of overland flow squared) by summing over this distribution.
Total erosion is driven by erodibility, derived from soil properties, squared overland flow discharge and gradient; it is assessed at the slope base to estimate total loss from the land, and delivered to stream channels. The combined biophysical and biomass offer the potential to consider resource management options under future scenarios and inform further discussions between the study site researchers and stakeholders.
[ Indicators identified during Workshop 1 (see section step 3, section 3.1) were evaluated and selected on the basis of their ease of use (i.e. the ability of land managers to measure them) and capacity to represent land degradation processes or the long-term sustainability of land management (cf. Magole et al., 2008 and Bachman et al., 2007a&b) . This built on previous work by the team where indicators that had been identified in interviews were evaluated and shortlisted in workshops using Multi-Criteria Evaluation and further evaluated using field methods (Reed et al., 2008) . (Reed and Dougill, 2010) were integrated, and linked to relevant indicators of land degradation and SLM in a manual, targeted at land managers and extension workers. In addition to biogas and game ranching, the manual includes a range of other SLM options deemed relevant to the study area through previous work (Reed and Dougill, 2010) , such as changing livestock breeds, shifting grazing, managing bushes and various soil management techniques. These materials and other more detailed results from the project are also available via the DESIRE project's "Harmonised Information System", available at: http://www.desire-his.eu/.
Promoting the application of SLM options and monitoring land degradation and progress towards SLM goals
Apply SLM strategies, monitor degradation and progress towards SLM goals, upscaling or aggregating to district and national levels ( Figure 1 , step 10): The results of the biogas project with respect to the environmental and socio-economic objectives for which it was adopted will be reviewed with land managers as soon as results become available.
Depending on its impact on woody vegetation conservation and socio-economic welfare, the strategy could be implemented more broadly within the study village and in areas within the region and beyond with similar circumstances. Ongoing monitoring using indicators by land managers is facilitated through the dissemination of manuals linking indicators to SLM options (see previous step). These manuals are being used as part of the wider Government of Botswana's implementation of its UNCCD National Action
Plan, under which it is hoped that these activities can be up-scaled to district and national scales, and progress towards SLM goals can be monitored nationally. represented by the dashed arrow between steps 11 and 4. , 1993; Ringrose et al., 1996; Perkins, 2007; Chanda, et al., 2007) , environmental sustainability goals focussed on the arable system and the availability of water and fuel-wood.
Results

Establishing land degradation and SLM context and sustainability goals
[ Table 1 here]
This may reflect a number of potential problems with the research that initially identified rangeland degradation. In particular, Ringrose et al. (1996) inferred land degradation from the presence of three indicators: (1) increased wind erosion and dust Evidence of wind erosion features from remotely sensed data may simply indicate drought conditions. Ringrose et al. (1996) detected wind erosion features from remote sensing data collected in 1984, 1989 and 1993 . Two of the three years were drought years.
Permanent changes are evident around settlements, however these changes are highly localised in extent and do not suppress the productivity of the livestock system.
Reed (2005) found that grass cover was high 2-4 km from villages in Boteti. The dominant grass species, Cynodon dactylon was classified as "high grazing value" by van Oudlshoorn's (1999) . In common with Ringrose et al. (1996) , community members cited a range of environmental problems, which they blamed predominantly on drought (Reed, 2005) . When probed about the capacity of the land to recover after rain, the majority of respondents interviewed by Reed (2005) emphasised the resilience of the grassland zone, noting that rainfall produced sufficient fodder to maintain herds for at least two years. As such few land users were constrained by their natural capital. However, community members agreed that the mopane veld zone, which is less important for livestock production, had experienced a decline in productivity. This was due to increased dominance of C. mopane in response to grazing, leading to the suppression of grass.
Elsewhere in the mopane region of Botswana, the species is highly valued for forage.
However, elsewhere in Botswana it is usually valued in relation to available alternatives, which tend to comprise less palatable annual grasses (Ringrose, pers. comm.) , and it is inferior to forage in the grassland zone in Boteti.
In conclusion, the riverine system in the study area is clearly degraded due to declining river water levels and heavy stocking pressure within the riparian woodland.
The absence of flows along the Boteti from the late 1980s until recently has significantly Figure 6 shows that there was considerable disagreement over the ecological benefits of game ranching (indicated by the length of the horizontal line) compared to biogas. Figures 7 and 8 show that there was considerable agreement however, over the economic and socio-cultural benefits of game ranching, and that these benefits were considered greater for game ranching than for other technologies.
The land users' prioritization of game ranching was based on a number of social and environmental considerations. Game ranching was perceived to have the potential to bring economic returns for poverty alleviation (Table 1 ) and also to be a more viable alternative to livestock farming which causes overgrazing. They reasoned that wildlife species are better adapted to the semi-arid environment which they utilize more optimally as grazers and browsers. On the other hand, biogas production and use was expected to reduce the need to collect firewood which is the main source of energy in the study area.
The stakeholders reasoned that by using biogas one can save time, use less labour and save trees. Although it was marginally less popular than game ranching, the land users ultimately settled for the biogas production strategy because the initial set-up costs were lower, and hence could be implemented within the funding and time available within the DESIRE project.
[ Figure 6 -8 here]
Selecting land degradation and SLM indicators
During Workshop 1, land users identified a wide array of indicators of both land degradation and SLM (Table 2) [ Table 2 here]
Applying SLM options and monitoring land degradation and progress towards SLM goals
Monitoring of environmental and socio-economic impacts of adopting biogas as an alternative domestic energy source is ongoing. However, the following baseline data has been generated using the methods described under section 3.2 above:
There is indeed a very high dependency on firewood as a source of energy for These results portray a situation of a decreasing stock of dead tree biomass for firewood within collection zones. Thus the land users' choice of biogas production as an alternative energy source could be viewed as a proactive move intended to pre-empt cutting of the now more accessible live trees for firewood.
Regional assessment of introducing biomass was elaborated based on the above indicators. Figure 9 shows the location of boreholes as potential dung collection sites. To simplify the analysis, we classified boreholes based on distance into 5 classes: less than 1 km (1.6%); 1-2km (0.5%); 2-5 km (4.0%); 5-11 km (18.8%); 11-20 km (41.5%); and more than 20 km (33.6%). Importantly, dung collection from these sites is assumed to be undertaken on foot (in the case of the first class), by cart (next two classes), or by van (the remaining classes). The results from scenarios of introducing biogas are shown in Table 3 . If we assume a uniform distribution of cattle over boreholes (potential collection sites), all dung required for operating biogas installations for the 872 households inhabiting
Mopipi and Mokoboxane will be collected from within a range of 11 km from the villages; note that in this scenario (A) the six boreholes at less than a kilometre from the villages are disregarded as dung collection on foot is uneconomical. Biogas is financially attractive if firewood collection is about twice as costly as collecting dung. In view of less attractive rangelands close to the villages, it is more likely that cattle is kept away from the village.
If we assume all cattle is held beyond 11 km (scenario B), dung collection costs for operating all biogas installations will rise by about 24%. The cost of firewood collection at which biogas becomes a viable investment rises by about 12% relative to Scenario A. Similarly, if cattle is kept at more than 20 km (Scenario C), dung collection costs almost double (+81%) but firewood opportunity costs would need to rise 40% in order to make the investment viable. Neither of Scenarios A-C is likely to be correct; however these analyses show that cattle herding dynamics (e.g. in response to drought)
do not have to form an obstacle to adopting biogas.
Scenario D addresses what happens if the biogas installations do not perform (or are not managed) efficiently and can only fulfil 75% of energy demand, with the remaining 25% continuing to be provided by firewood. This obviously renders the investment in biogas less attractive (i.e. a higher firewood opportunity cost is needed).
Importantly, the assessment method employed requires the share of firewood energy substituted by biogas to be larger than 50% -any share lower than that means the technology will never be viable from an individual decision-making perspective.
Scenario E addresses the fact that firewood collection costs may not yet be as high as to push people to other alternatives, but may be on a rising trend. If we assume an annual increase of 10%, reflecting both increased scarcity (and thus time) and distance (transport and time) of firewood collection, adoption of biogas can anticipate these future changes and be viable even if the current cost of firewood collection is lower than dung collection costs. (from his/her own kraal for instance), the tipping point for opportunity cost of firewood collection would go down further to P6.98 (36%).
Finally, scenario G reflects the extremely high cost and tipping point when dung collection needs to be done on foot -taking into account labour opportunity costs.
Although this situation may be highly theoretical (a biogas adopter who is not in a position to source dung using more economical means of transport would probably not invest in the installation in the first place), it does show that there is considerable scope for some entrepreneurs to create a local dung market and organize supply of dung to biogas installations, or to develop a biogas market. The latter does however require additional investment for pressure filling equipment and suitable cylinders to transport biogas.
[ Table 3 here]
Discussion
This paper builds upon a number of previous studies conducted in this area, and through the integration of local and scientific knowledge, has provided a number of novel insights that contrast with these previous studies. Most notably, the present study challenges the nature and causes of land degradation identified previously, and hence suggests quite different options for tackling land degradation in the study area. The study started by identifying types and causes of land degradation with local communities, rather than inferring this via natural science assessments of land degradation indicators. In contrast to previous research based primarily on remote sensing (e.g. Ministry of Agriculture, 1993; Ringrose et al., 1996) , and studies by Reed et al. (2007 Reed et al. ( , 2008 which focussed on rangeland degradation, participants in this study emphasised problems associated with poverty, and degradation processes related to the depletion of fuel wood and water shortages. In contrast to previous studies, which had a strong environmental and rangeland focus, the present study considered land degradation and SLM in the broadest possible context. In this way, although localised rangeland degradation issues were identified (with associated indicators) they were not given undue importance, and other issues were prioritised, leading to the selection of SLM options for trial that were focussed on tackling poverty and fuel wood shortages.
In particular, the scenario analyses demonstrate considerable scope for biogas production. The currently felt scarcity of firewood seems to indicate that the resource is being overexploited. With 10 kg of firewood needed for each household each day, and using the average of 919 kg/ha of dead wood biomass observed, annually at least an area the size of 3460 ha is needed to satisfy the demand. This involves a 3.3 km search radius from the villages. However, the current level of availability of firewood is already much lower than average close to the village, and the harvesting of all dead wood is unlikely to be sustainable. Therefore, it seems safe to assume the real search radius for firewood is already much larger. Unlike dung, which is collected from kraals, firewood needs to be collected from highly disperse areas, so that time and transport requirements are likely much higher than for dung.
Simulations with the biophysical PESERA model will provide valuable insight in the environmental effects of both firewood and dung collection dynamics. However, ultimately an important social aspect is involved. As firewood is collected by women and girls, perhaps at a perceived opportunity cost of zero, whether biogas will be taken up depends on community recognition of the importance of freeing them of an onerous task.
Even when this is recognized, investment in biogas is expensive and beyond the individual capacity to sustain; institutional arrangements are therefore needed, which may be most effective if embedded in national level policy. Apart from financial viability and environmental benefits, the rationale for supporting biogas development can be considerably broadened, including potential industry development when scaling up, energy saving, energy security, and health benefits by reducing smoke-related respiratory diseases. The use of Multi-Criteria Evaluation makes the reasons why participants selected particular SLM options transparent, and it is interesting to note that despite considerable disagreement over the ecological benefits of game ranching, it was prioritised by participants primarily for socio-cultural and economic reasons. Again, this emphasises the need to consider the socio-cultural and economic aspects of land degradation and sustainable land management alongside environmental dimensions. The contrast between the results of this research and previous research in the area may therefore reflect a difference in the relative priority that researchers and local stakeholders give to these different dimensions of sustainability.
This further emphasises the need for methodological approaches such as those proposed by Reed et al. (2011) and used in this research, which can integrate local and scientific knowledge of land degradation and SLM. Rather than pitching local knowledge (as collected in this research) against scientific knowledge (as per previous publications in this study area), this research combines local and scientific knowledge of land degradation problems and SLM options. Scientific knowledge contributed to the understanding of these issues via land degradation indicators that were developed by researchers and evaluating and applying SLM options (such as biogas) suggested by researchers. Local knowledge then ensured that relevant SLM options were considered, based on a local appreciation of land degradation problems (which differed to the perceptions of most researchers), and only those that could best meet local needs and priorities were implemented.
Although for some these different priorities may represent a conflict of interests between researchers and local stakeholders, the participatory approach facilitated a close working relationship between the research team and local communities, which translated into strong local ownership of the adopted SLM strategies. The adopted SLM strategies addressed an environmental problem with a strong link to priority livelihood issues. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 ultimately identify expert validated strategies to address locally genuine livelihood and environmental problems. They further applauded the process for promoting cooperation among various stakeholders and for affording them the opportunity to learn about the various remediation strategies from DESIRE experts (see online supplementary material). However, the Boteti experience also exposed a number of challenges to the operationalization of the approach, which may be relevant to other developing country contexts:
i) The high illiteracy rate among land users constrained progress with some of the more technical exercises in the WOCAT process (e.g. impact chain analysis and scoring of the strategies);
ii) High poverty levels among land users meant some remediation strategies were beyond most people's reach, requiring capital outlays (e.g. biogas production), which delayed the piloting of agreed strategies. Indeed, it is on this account that the most preferred (and arguably the most effective) remediation strategy (community-based game ranching) could not be adopted for piloting. The approach assumes that there will be a number of SLM options that are not already being used by land users, that will not require significant capital investment or be associated with significant opportunity costs, and this assumption may not be valid in some of the poorest communities of the world iii) WOCAT workshop 2 requires access to electricity to run the 'facilitator software'. While this was not a problem in the Boteti case, it would surely be an obstacle in more remote areas with no or unreliable power supply
Conclusion
The dynamic, context-specific and value-laden nature of land degradation makes it hard to address mechanistically. There can be no simple, universal system for assessing land degradation or identifying relevant SLM options to prevent or tackle the problems it causes. Instead, land degradation assessment must recognise a multiplicity of perspectives, and cannot be judged in isolation from those who face its consequences (Warren, 2002; Reed et al., 2011) propose a methodological framework for land degradation and SLM monitoring and assessment (Figure 1 ) that attempts to marry information about environmental change from different research disciplines and stakeholders. This paper shows how this framework has been applied in the Boteti District of Botswana, one of the study sites for the DESIRE project.
The paper illustrates methods that may be used to operationalise Reed et al.'s (2011) methodological framework, which could be applied in a variety of contexts internationally. It identifies a number of benefits associated with the proposed framework, notably related to insights arising from the integration of local and scientific knowledge, and the ownership of the SLM strategies that emerged from the process.
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